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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a phthalocyanine composition which exhibits a high 
electrification potential, a high sensitivity and a stable performance by treating an amorphous 
phthalocyanine composition in a solvent containing water and an aromatic compound to convert the 
composition into a crystal form having peaks at specified Bragg angles in X-ray diffraction. 
SOLUTION: An amorphous phthalocyanine composition which contains a titanyloxyphthalocyanine and a 
nonmetallophthalocyanine is formed. This composition of 1 pt.wt. is subjected to crystal transition by 
dispersing it in 2-100 pts.wt. water, adding an aromatic compound (e.g. naphthalene) in an amount of 
10-500 wt.% of the composition and an organic solvent (e.g. n-pentane) in an amount not larger than 
that of the aromatic compound to the dispersion and heating it under stirring. Thus treated composition 
exhibits peaks at Bragg angles (20±O.2° ) of 7.0° , 9.0° ,14.1° , 18.0° , 23.7° and 27.3° in X-ray 
diffraction with the CuKa emission line (1.541 &angst;), Phthalocyanines include 

titanyloxyphthalocyanines, nonmetallophthalocyanines, copper phthalocyanines, gallium phthalocyanines, 
or the like. 
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1 

T, CuKal. 5 4 ltyr*Yv-h<DXlKUZ%ti-Z>-77 
yfft (20±O. 2° ) #7. 0°\ 9. 0° % 1 
4. 1° , 18. 0° x 2 3. 7° % 2 7. 3° Ct- 

[|f#*S 2 ] ~ v 7 * n >>T~ V t 

7 9 n '>r = ^Sr^-r * 7> d ^T-yMtCjo^ 

T, CuKal. 541^'^P-A(DX^:St577 

(20±O. 2° ) #7. 0° , 9. 0° . 1 
4. 1° , 18. 0° s 2 3. 7° , 27. 3° \Z 

(± 2 c m-1) £\ 1 3 3 3 c m"^ 1119c m"l, 
1 0 7 3 cm" 1 , 9 6 3 cm -1 , 8 9 4 cm" 1 , 75 3 
cm-1, 7 3 4 c m-l(:®l/>t°-^ ^ ^^f ^ 

- "fS^ <^CJ; <9 , CuKal. 54U>r^D^XS 
Wt5^7y^ (2 0±O. 2° ) #5 7. 0° N 
9. 0° , 14. 1° , 18. 0° , 23. 7° , 2 
7. 3° Ict°-^^^t8i^|:«t6^ £$r#ft£ 

[if*3S4 ] 7^/U7 7 ^ttf ^ =;i/t**>7 ^ n 
7^yt7^77^ttiM7^D>>7^ycoS^ 

J: 19 . CuKal. 5 4 it>rMv-b<nxffii\ZLtt-fZ> 
rfyytfft (2 0±O. 2° ) 2*7. 0° ,9.0°, 
14. 1° , 18. 0° N 2 3. 7° N 2 7. 3° \Z\f 

*:*r«s**tcsE*-ra * t s^as t -r 5 y 9 a >> 

[11**16] *mttS»»±»^ »*«1|E«IC0 7^ 
n'>7^yMi5:ti?MftItlt, '>fc<i:fcl 

®w±^*r 6 $ria it x 4 5 r t t -r -6 * 
[0001] 

[fPJ^St SttfKMH *«Wtt, CuKa l. 5 4 
lt^^Fp-AC0XlSfC*ti-5^5 (2 0±O. 2 

0 ) ri*7. 0° , 9. 0° N 1 4. 1\ 18. 0\ 
2 3. 7° , 2 7. 3° fCtf— ^Sr*^7^u >Z~> 

[0002] 



(2) 

2 

Sfcl/-f-^LED, CRTSr^tziSir-r^flSii 
:/y>* .o/£fflt1£M£;ftTi^o Sfc*ifiT-te3fc 

ttS»ffltt, Settle JBljiSfcSo v-y 3y|co^tli«ft 
tt«>5FJB^>K3aE±<OHJl*3fts»*$ixTt^S. 35 Ic, ir 

[0 0 0 3] :tll:^L, *«*^*««H4«Ktt^ffll 

[0 0 0 4] kZ?>X\ if?IS»C»Tffif$il^ 
S*£ix6 0 IP*>, (1) Btglffcte*t5 = n^acfl||c*J-L 

.tsittw^ch (2) mhthtc^mm^j(Dmwfx(D 
mm^f«& ^i^Tfcsit, (4) jfcfla 

[0005] i^ti^^, ^e^x^^Tt^mttfe 

[0 0 0 6] ^"*»ofi»^3t*«tt<t^*jc:o 
[0 0 0 7] w<^i5*^S:aA-r6fc«>fc1iW35^*|| 

[0 0 0 8] Z<Doh, «W*4«lte*:fia-rsftK4: 
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3 

[0 0 0 9] *fc, ifi¥fS*oefe3t<OA*9KU— «f 
itt:S:'mt Ltzu— if— tf— ^ — «f*s, ttfftfii 

Sfili 7 8 0 - 8 3 0 n migt'J) 5 r i: ^ ?> , jfisS^ 

[ooio] 7^p^/7-yl{i f'ijAJl^a«KJ: 
[ooi i ] f^/^^^n^r^y out, 

tt i op cj tKEi-s) *m\ctz>t, mmm§ 1 

-2 1 7 0 5 0#^*Ttt, XjREJifr*^ h/H^lt 
5^7^^ (20±O. 2° ) *S7. 6° % 10. 2 
° , 22. 3° , 25. 3° , 28. 6° ^±fc*[E]Sf 
t-^lt^alTiOPc, ^61036 2 - 6 7 0 9 
4-g-4>*»CHt9. 3\ 10. 6\ 13. 2\ 1 
5. 1° , 15. 7° , 16. 1° , 2 0. 8° , 2 
3. 3° , 2 6. 3° , 2 7. 1° \Z±1t £[hI#T 

0JgT i OPc*s*ft$jft,T^<5j&s % -jx^fi 

[0 0 12] XgSlUffr*^ h^yjy/ft (2 0 ± 
0. 2° ) ^2 7. 2° (wt: 0 -^^^i-^ fcOKRBoT 
*Tfc. #BflBB6 2 - 6 7 0 9 4 #4M8fcI«ft$*lT^ 
5IIiTiOPc(^Ift{:*ot^^ ««be^\ 
#BB¥l ~ 1 7 0 6 6*^«»wtt9. 5° N 9. 7° , 
11. 7\ 15. 0\ 23. 5° , 24. 1° s 2 
7. 3° {c3Efc£[E]#Tt 0 — Jt«WA#fc« 
g^tY^T iOPc^^^^lTl/^^, ttl&mz 

[001 3] it, 2 SK±(D7 ^ p v-r^y^b^S 



(3) 

4 

t»l¥l-l 4 2 6 5 9*4i«HCf±oJgT iOPci 

S) H45a«TiOPcJBjsJW5, #B8¥2-17 

0 16 6^$g(Cti4 3 ^JSOS^5 2^«±cO^^D 
*>T^^ri»e>ftSiIiJias, #P#2-2 7 2 0 6 7^ 
«KliT iOPctH 2 P c^^^XiH 2 Pc» 

»H?4-3 5 1 6 7 3*&«t»4T i OP c i t 

M^8- 6 7 8 2 9#^tfCteX^0^x^y* h;W:*5 
tt5/7y^ (2 0±O. 2° ) ri*6. 8° s 7. 4 
° , 15. 0° , 24. 7° , 26. 2° , 27. 2° 
fc^fcSEISftr— ^«r*-T5T i OP c irH 2 P c *>iS 

[0014] eti&^fc «fc o Jc*^-^Jt«jfc#fl!>f^Hfc 

[0 0 1 5] 
[0016] 

so t^ a B 0 e#t5: tic J; 19, ftSF^m^-^K^ttSr^-r 
[0 0 17] 

Ittt, F.H.Mosei\A. L. Thomas Tphthalocyan in 
e Conpoundsj(1963^)fcaiaS*fe3S5fB*6S*tT*3 9, r 

1 OP c Sr^Ctntf, 7 9u*s=. h y /utW&ik?-? 

40 2. FIAT. FINAL REPORT 1313. 
Feb. 1. 1 9 4 8«¥l- 1 4 2 6 5 8^ 
IB, #5B¥i - 2 2 1 4 6 1 *^«lc|B<8S*i-C^5, 
1, 3-y^;y^y^yKyytfh77/Up^yf 

1^>\ ^-^onf7^^ a — ^ ^JV-Ty^i 

^^pp^yfy, n — y ^/u— 2 — t°n y 
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[0 0 18] J^W*ffifcJ:oT#fc:7*n W^i'SBI 
71rh>\ y*y — >K ^y — 

*/i'*5>\ a -y* n n-f uy, h 
-2 -fay K>\ *>5VH±**fcJ: OttJBILT*^ 

[0 0 19] *m£<D7?Ki/T~^mf&VonT i OP 
ctH 2 PcS:t*tT.i/^^ TiOPc^H 2 Pc« 

ttt, 7 ^ n v/7-y^>f y y F-zHlcf MJrl" 

AW^LTI^Pcl, TiOPcf, /<t^7 
^DyT^Vg, i7?ny7 = vS, T 7 

A7?n^T=.^Ji, ^7=^7?Py7 = ^ 

^!)^7^n^7^yl s ^n;r)A7^ n ^ 
T-^SL ^7i,7^Py7^y 7^i/9A7 

^ay7^yg, ^X7?uy7 = >'!S, ffift^O 
T^yg, n/</^7^ny7^yg, ~;y^/U:7^n 

*>T~;y^ ^y ?A7?ny7^yi, -< y y 

^nixr^V^ ^7K;^7^ny7^yI, =r/^ 
F7'?uy7-yg N i^y^n^T-^^ x/V^^y 

>iS, ^^d^T-V^ 6^7?ny7=yg, 
T^^7^Py7-VS, ^7v ? !?^7^Di/r^y 
l4It7?Dy7 = yg, f^r:/vf7^ny7 

7?D^7 = y, ^on7^;^^7^ny7-y, 
^DD^/yr)A7^Dy7^y ^un^fyyr>A7^ 
ny7 = ^ •y^npy/i/-7-i)^7^D'>7-y > t 
FP^-y7/^-^7^n^7^y t Kndf^D 
^A7^py7^y t Fn :3 rW>v ! ^7^oy7 

[0 0 2 0] **K07^n*>T = ^ia)**ICi3ltaT 
iOPciTiOP c W^co^^p v/T^^ScOtt:^ 
14, TiOPclOOllWLT, TiOPcM 
C07^n>>T^>-^ii 0. lB*glJJ£JLb, 5 0lia« 
TWJK, lfiitSBR-b, 4 Oilgr^T^i 9» 



(4) 

6 

$.L\t\ T iOPc^7^ny7-yiHTil 

h 2 p ca>a*tft) iv>. a^-ra»^^M:sptt, h 2 p 

c l 0 oaSgBKStLT 1 0 oa*SB«TdS»* L< , 
[0 0 2 1 ] *%^T^ffl$tl-5T^-/U^r^tt^^c2 

7^/U7r^ttH 2 P c (DTf^T^tjjfefc. WtWt 

— X, *>6V>tt*6l[**sp*f tit***, dft&fcilWta 

7 j e;v77^kt5«f©7# p ^7=yfi^)8ft 
20 [0 0 2 2] *WW<0 !7 * n v- T =■ ^*BJ*«^ISiJife» 

^#«»5ft;**W:. fc&VM2Bf£Rtt 
^{^£^j*LTV^Tfc«fcv^ l 0 0°Ci^TT' 

[0 0 2 3] ^*K^«»a^o#n»ttJ:ie. 

v^^/i^—x/K v 1 ^ Kyx^y, rF7t Kd7 

^SJJL N, N-^f/^A7;K, N, N-v>y 
f/I^7th7 5 K, fc5i/^N-y^;v~2-t 8 py K 
^7 5KM, v^nny^v, ^nn^^A, 
^p^^/UjU, H^fcy^/K v : ^un^c^> > hyy 
nnj:£;/, fcSl/M* h y ^ n nxf vy^D^y 

V, n-^^^V, 1, 5 is? n^^- 

50 :i#"Cl5, Cttbtt^ai. fcS^f4 2«£JLh<OK^ 
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[0 0 2 4] 7^n^>T = ^j|a^*^Jgfite^$*5BB 
S*ffl5tc*tLT, 2lfW±, 1 0 OSMBETFasff 

r.<?5*Sffifcis^sttafco-c«*v\ 7 puis 

0a*»titLT, fSM^10lltei v 5 0 
OOltteT^K, 5 0S*Sa3W±, 5 0 01 

«E<oJfcte, ^SKffr&tti 0 OUTWIT, 1 0 0 
0»«petT*5#4L<, 2 0 0Ii«»T*J:!ffi 

*s*?*L<, 1 0#«±, 5 O^^WT^J: 9»4 L 
[0 0 2 6] Sfc, **(C±oTtt*ffiiSttSiJS:aS*OL 

fi % 7 d ^>7^ 1 0 0 Itffif;>t it 0 . 0 
OlliMi, 5 OM»£AT*Sj[J£L<, 0. 51 

[0 0 2 7] *»M«)*3teJiS:»j*-t-Sfca{)»cfflv^a^ 

^-^M, #y^^*^«ffi, #y u» 

#y 7s=umt>f k»ii % ^yryi/^Fi 
IB. T/i^*y K*iB. y /u«jjg, * y /Mtfflg, 
^ = ^ ^ *>#jb hz^^tfv mt tf =. /u«jjjg^^^ { -f ^ 

WIS, *y/y u- hWtt*ttJS*fFJ: LTco«tt»tt 

fi^ftcafaftT-fc <fc< , wixbtt^Jfi, *>4i^tt2«iU 
±<£>^4fc£ LTflJi^a:: irds-e#S 0 
[0 0 2 8] «3tJl^'g'41x5Cixe>W«ffitt % :7^n 
^7^y|Mfe{:>tlt 10-500 L 
<. 5 0—1 5 OM%j&sj; Off*LV\ »ffi<DJt*a* 

[0 0 2 9] Zt%h(D/<4 >y—(Drp{Zfc, 3lo3§*9 x 



(5) 
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P, DBPf) , y is&zLXTtys (WitfTCP, TO 

R&-t<DX\ tcom&te'U 1 0 OfiS^c^L 

2 0ltSft7»ill\ 

10 [0030] -t<offi, ffititw^^ (ommt itKftss 

[0 0 3 1] «B07^ni/7 = yftlttlt tecom 

*k -r^-fe^afW, r^y^>-3R!fe«s|., ^t^jr* 

[0 0 3 2] *»WO*^Jtt!tjl|£#o»ttf±, ^rcofpj 
[0 0 3 3] **Wom^**«3t«cK:j3tt««ffi«4 

40 feKirLTfl. CuKal. 5 4 1 t^^Fo-AtOXHt 
*J-T5^7 ^^ft (26 + 0. 2° ) ^7. 0° , 9. 
0° , 14. 1° , 18. 0° , 2 3. 7° , 2 7. 3 
° l^^—*&^TZ7?uisT~>'i&j£to&m^Z>o 

[0034] ^mmnmftmzmmzhzmffiw&wn 

Ttt, m^m^E3 4- 5 4 6 e^n^Tr^zix 
l/^^ty7y-/ug, 4$^BS 4 5 - 5 5 5 ^$E^ 
lC?f;£Jx-C^5 h y ^^-/U^ #^Bg 5 2 - 4 

i 8 8^mm~7F£tiT\,^z> \?7W 7 #^Bg5 

so 5-4 2 3 8 0#&«»;/T$nt^5t K7/yI, 
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#P?i?Bg5 6 - 1 2 3 5 4 4 ^4*«*)E»C?j* £jftyCV^;^ 
i^T*/— vU»U #PBg5 4-5 8 4 4 5 -J§-4>«UC?j* $ 

ft-o^x h77y-/^yyyys, »bhbb5 8-6 

54 40f&«, *>5UM±»BBBg6 0- 9 8 4 3 7#<a 

Ttt, 0--2 4 5 5 3-f|^«L #PI¥2-9 6 

7 6 7 *45t«, 4#BB¥ 2- 1 8 3 2 6 0 ftfC 
#P^^P2 - 2 2 6 1 6 0^«l£*$;ft/r^S t K "7 V* 
2-51162 tWC#H¥ 3 - 

7566 o^m^^tix^^^^^^^mtm^ 
[0035] -jj, m-m&to&kLxn* ms-a** 

2, 4, 7-Mi-hD~9-7/^l/y> x 
2, 4, 5, 7-fh7^fD-9-7;l/tl/;^ 
2, 4, 5, 7-7h7^FnH>F^ 2, 4, 8 
- h y - h n^-^^r-th^ h> s 1, 3, 7-hy^hn 
^y/ft7xy, fcSUMil, 3, 

[0 0 3 6 ] Ktcii«ai*Sri||*S*aJ««3Bi: 

5o w©«^»9ii£ffr&4fci: LtWlid 2, 3-v> 
^d>i, 4-t7f^/y, l-nhDj^F^ 
l-^on-5-^Fn7>F7^y^ 2-^ 

nnr>-h7^y>\ 7ityM/y*yyf^^yy 
gg, 4 h D-cyX7;i/7t K§(D7/^ft KJg, 9 
-^yZ-f^v h7ty, ^fy^yyty, 3, 5- 
^h^y/7^yy N fc5i^tt3, 3' , 5, 5' 

/^K, 4 n p-7-^^/uf^7K%^c7p^4ffi7X%. 

7^7/^D;-F!i/K 9-7yh!i yf>-7 

ny^Hi/K 4--l>P^yf/WP / /nhy/K 

!i/^V7/ft^ 3-^v-f/w^^ y 
Fx 3- (a-v/7/-p-^hn^yf/u) ^^y 

h\ fc5W*3- (a —>7V - p h n-<Vif 
-4, 5, 6, 7-7f7^nD7?!l K*W7?!JK 

[0 0 3 7] «W«a6Ji»c^Six5 cttfe^W^^ 
-fit, mffilfc&ffeK i iiSfal LTO. 0 0 1 1I» 
2 0llgr^TWiL<, 0. OlliSUl 

SJE : 
: 



(6) 

[0038] ^mm^m^M^m^ iicjsct 

/K fc<5t/M*'f V7n f/l/7/l'3-/l/f©7/l'3-/^ 

io yy^fufr h^m<o^r hy^mm. =¥ik* 

v^^vi^— x/V, h^r^/x^y^ rh7t Kn7 

fvU^jgjjk N, N-v ? ^f/V^/^7U\ 
N, N-v^ f/W7t b7^ H\ fc£VMiN-y ^/U- 
2-fc 8 ny F>^7 * KSS«E* ^Pn^7, ^ 

^<>-i?>\ o-v^^pp^yf 7/^n^yf 

>\ n-^^ri^V, n— :*-^*.>\ 1, 5 -^^-f-v^ 
^-^v^^ ^>-tf>\ h/i-co^ o-^ryyy, m — 

wixe>Ht*a, fc6v^2a«±<D»^»j(IE4:L-Cffli^ 

30 ^Ct^t^^o 

[0 0 3 9] 

[0 0 4 0] 1 

^ n - HJ/V2 0. 0gS:a-^aD , t7?I/y2 

oomit*u &mwm%T. H»b^y9. o 

g^rSTLfCo «T»7», 2 4 0°CT«Wl/c o 
3B*W«RJS*f*JfcU WWL;fc«il&t«&U a-^ 
ppt7^y ^;-/K-J:<^lT^7yppf 

^ni>7ny^, itTV-^^Tzk 15 0ml t*^ if 
IffiLTTiOPc^n. 4g#t Q »fe*LfclB*» 

K [004 1] 

C u 

4 0. 0KV 
Is© 0. 0mA 
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**-bn& : 

[0 0 4 2] &I&m 2 
^Jlt1IW:TiOPc7. 0 gs H 2 Pc (X 
0«itlMCP-8O) 3. 0g^ ^2°C(C^£PL/c 
ftfifES? 1 0 Om lC^)o< 9 ir^Dx.T^?^i±/c 0 ^cO 
^5r^S3L^7K7Kl 0 0 0ml Cl^o< v" t&^iA/u 

[004 3] *J56« 3 
&J&mi T-HbilfcT iOPc7. 0 g. HoPc3. 
OgS:, ^WltllfcTiOPclO. OgW:f 

cD^ B B B <z>X,to^;*^ h^S:H3»c^i" 0 [gj 3 J: 19 . 
r. £>;g B B B tt**Kfll<D&ixfc 7 * ^ 7 r * ttfil fc £ c 

[0 0 4 4] -£/&#]4 
^!llt1#W:TiOPc7. Og. H 2 Pc3. 
Og^ H 2 PclO. OgWcflLt^IlM 
#J2 t^iCLt7'>^ K^-*7^ V^j&StfTo 
tc 0 *(omm9. 5g^ltrftt. w^fcgAoxjRlel 

[00 4 5] -frfifcfl 5 

-frjaw 2 -c#fc r ^ 7 r ^tt ^ * p > r =■ x*aj5fe« 

1. 0g N *28. 0 g^l 0 0ml 77^^(CAil> 

9 ot-canjRfflii^Lfco iom. t7^^y2. o g 
*isanu 3i*jtt#iaffl-e*DjRatj$Lfc 0 mwats 

^Ti5fc}#>L/c 0 -tote*, 0. 9 g<D*S*dS»fcti*: g 
(s<—^^ . i/^-lFT- I R, 17 6 

ox) ^(D6ic:^-r 0 lasiD, roiiejijBtt^^y^ 

A (28±0. 2° ) ^7. 0° , 9. 0° , 14. 1 
\ 18. 0\ 23. 7° , 27. 3° 

* h/MC*5lt^KiRfc 0 — ^ (± 2 cm-1) 133 

2. 5 cm -1 , 1119. Ocm" 1 , 1 0 7 3. Ocm 
-U 1 0 0 3. 5 cm-!, 9 6 3. 0 c m~l, 8 9 4. 
Ocm -1 , 7 8 3. 0 c m~K 7 5 2. 5cm" 1 , 73 
4. Ocm^Ciig^fc-^^t:^^^ 

[0 0 4 6] &l&m 6 

Og^r, o-y^opKyf y2. Og 

fc 0 t:©|sl, O. 9 g<DJg*tfS»£>ftfc 0 :og a s s O 
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3. 0 d e g . 
4 0. 0 d e g . 
0. 0 2 d e g . 
* h/M4B6£lRl«T*fcofc 0 
[0 0 4 7] ^jftfll 7 
■j-^7^1/^2. Og^, t7^l/yi. Og<bxf;^> 
^n^^f-^i. Ogfca£3ELfc£l^tt^J««5i:W« 
LT^slte^^tTo/Co ^r<D|Sm> 0. 9 g (A^Stf* 

[0 0 4 8] &f&m 8 
*f-y^U>2. 0 g 2r N ^-^^ 1 . Ogty^p^ 
^-fv^l. 0 g CSI Lfc«^tt^« 5 i: rati; L 
X^m^^U^tz 0 Z<Dffi^ 0. 9gcD^B B a ^q#b 

5 > ^SMX*^* H/W4H6 tra«T*ofc 0 
[0 0 4 9] 9 

t7^uy2. Ogt t7^yi. OgtF/nv 
1. 0 gJcMLfc6l^tt-&J*«l5 £Htt»::LT*giiMfc 
20 fSrfirofco *<om%z s 0. 9 g (7)S B B 0 ^#^nfc o - 

co?g H B B cox^[pjiiT^-<^ v^nm 5 tra«-cfc9, 

[0 0 5 0] 1 0 

■fy$v>2. o g ^ t7^i/yi. Ogin-t^ 
*>1. Og|c«3ELfcEJWtt-&j«ffl5i:fH«fcLTtt 

0 B Bte#^tTo/t o -tote*, 0. 9 g<0ttJMss»&*i 

*9> ^KiR*^ H/UJ4B6 tra«T*>ofc 0 
[0 0 5 1 ] ^/fcfcl 1 1 

1. Og^ ^0!l3t1#/;7^^77^ttTiOPc 
0. 7 g £^0i|4T^#fcr^^7T^ttH 2 P c 0. 
3 gO»**|cKXLfcK^tt^0lj5 £W«tLTte 
fifig^Sr^ofco -tojg*, 0. 9 gOjfeftd«»e>tt 
7t 0 C^B B a^X^[H]W^^^ h /W4ID5 irlD^Tfe 

[0 0 5 2] Jfc«£*/£0ij 1 
^^^W>2. OgSr, 1, 2-y^nnx^y2. 0 
g fcSEJE Lfc«^f4^j«« 5 t WJ«|c LT^ H B B te^?r^T 
40 o/c 0 ^cO^m, 0. 9 g<Oje**q#e>tLfc 0 I<?)Sal 
(OXi^[E]Jff^^^ h/W^g]7tC, h^4: 
H)8JC^-r o g|7j:«9, ^^1^7^7 7^ (2 0 
±0. 2° ) ^7. 4° , 2 7. 2° Cfc-^tLt 

(± 2 cm-1) I4 N 1 3 3 2. 0 cm"!, 1118. 5 
cm" 1 , 1 0 7 0. 5 cm" 1 , 1 0 0 2. 0 cm" 1 , 9 
72. 0cm" 1 . 9 6 3. 0 cm _1 N 8 9 4. 0 c 
m" 1 . 7 5 2. 0 cm" 1 , 7 2 9. 5 c m^[Ct-^ & 
50 |"LT^5w ir^ s to^5o 
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[0 0 5 3] bm&j&m 2 

-f-y?uy2. 0g£, n-irt ?>2. OgCSl 

-To HI 9 £9, C(Dg B s B f|j:77y^ (20+0. 2 
0 ) *S7. 4° , 2 7. 2° tCfc°-^£^LTV^^ 
^fr«)tct 0 -^^S^{g:^^ tASto^So BIO 
X 9, h^tcfcttiKJRtf— ^ (±2c 

m" 1 ) ft, 1 3 3 2. 5 c m" 1 , 1119. 0 c m" 1 , 
107 1. 5 cm" 1 , 1 0 0 2. Ocm" 1 , 9 7 1. 5 
cm" 1 , 9 6 2. 5 cm" 1 , 8 9 4. Ocm" 1 , 7 5 
2. Ocm" 1 , 7 3 0. 0 c ra^Ct-^^f 1X^5 

[0 0 5 4] IttSt^Am 3 
^«ltftW:TiOPc7. Og, H 2 Pc3. 

og^ m7 9**sT-> (Mftik&ais p-ioo 

6) 10. 0g©*K«JELfca^f4-&rit«2i:W«»c 

9. 4 g<D^ 0 B B £#fc o CcD.^ B H s cOX^[l}^^^ 
*m l l t*i- c mi 1X9, w^A»j|SAE^joSL 

[0 0 5 5] Jtft&J*pij4 

briefly 2T#fc7 j ew7^tt7#D^7= ^ttiS* 
1. 0 g£r, 3 Tll/;7^7 7 *i*T i OP c 

0. 7 g £Jfc«'frjEiE«3-C# fcT^e/v^r D 
v-7-VO. 3 gO«^»»C«3ELfcW^tt-&JSfeW5 t 
l^«lcLTSfft^£ffofc 0 ^<D^, 0. 9 g 

fc, gS^Mftift;*^ h /UttH 1 3 {Z^-t 0 m 1 2 J: 9 , 
:^*»f4^7y^ft (20+0. 2° )'^7. 0 
° s 9. 2° , 14. 3° , 18. 1° , 18. 5° , 
2 3. 7° , 2 4. 0° s 2 7. 2° ^St^LT 
i^c 0 HI 13 £9, *#K4X*^ hMcitettS 

P^iRb 0 -^ (± 2 c m" 1 ) ft, 1 3 3 2. 5 cm" 1 , 1 
119. Ocm" 1 , 1 0 7 3. Ocm" 1 , 9 6 3. 5 c 

m~K 8 9 4. Ocm" 1 , 7 5 2. 5 cm" 1 , 7 3 2. 
0 c m" 1 ^ ^ ^rf L"C^/: 0 

[0056] tm&i&m 5 

ftj&m 2 T»fcT*/U7 7 * n '>7 = yffl*ft 

1. Og?r, ^j3T'#/:7^^77^ttTiOPc 
1. 0 g^*fc«XLfc«*tt^/*ey6 irlWl^LT^ 
*68S:!fofe 0 0. 9 gt^^^n, 

.b h sW77^^ (20±O. 2° ) ^9. 5° , 9. 

7° , 11. 7° , 15. 0° , 2 3. 5° , 2 4. 1 
° , 2 7. 3° £f-**#LT^fc. H 6 J: 

9, ^KiR;*^ bMc&rt^PiJi&t: 0 --^ (± 2 c m 
-1) il, 1 3 3 2. 0 c m"l , 1119. 0 c m" 1 , 1 
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0 7 2. 5 cm" 1 , 9 6 2. 5 cm" 1 , 8 94 cm" 1 , 
7 8 2. 5 cm" 1 , 7 5 2. 5 cm" 1 , 731. Ocm 
-1 \ZJ&St ^t-^^f L~C Wco 

[0 0 5 7] 

Utl] 




[0 0 5 8] MMffl 1 

^ffli 5 -e#fc*f«fc 7 # n *>r - ^*a^£«i i sstv, 

tfym^TVl'Wag (I»WDy2 2 0) lit 

v^iSRIMUfco #feixfc5MIWfc«\ 77y^^ 
H:t7^Mf#yx7f;u±{:i«LTKiSl, R 

% (1) ^^UTD U— hffiffi (^f«u-/KUv 
—) tl : lWltJtCfi^L, ^DDx^y^i ' 
t It 1 oa*%W»»Srf^ML, ±lB<0«ffi38£/lO 
Ji^T^y ^^-tiflilTSIf 2 0 

[0 0 5 9] c<7>»cLTff»Ufc8l»a«*#»c:ou^ 

T, »rniaftKwsK (jnpm^ME p a~8 2 o o) 

»J^*W= : ^PJ0mffi-4. 7kV, **-r^s^No. 3 
30 (^-yr-y/wiElg^ t°— K^e— K : lOm/mi 
n ) o 

^(Dife^ ^mmoL (vo) ^-7 4ov, ^mmytm 

(El/2) #0. 5 1 /u^* - »i*#*Cfl5««0<l • 

[0060] Mic^a^^r, st-ti (mm 
it : Sfejt-e 4oo/^nxi Sr i +>-r * ^ 

itS»ilffiffiCWt5#ttfFIS:ffoft 0 1 0 0 0 

HI g fltSffi ( VO) - 7 4 0 V [ZM U 1 0 0 00 
40 gco^mmfiL (VO) (i-7 2 0Vffot), jfciEUCj: 
6«ffiO«T*« £ A/ if 4 < L fc*H4** Lfc 0 4 
/c, 1 CsJgO^a^Ttffl (El/2) 0. 5l;wy^. 
WcitLT 1 0 0 OES^iNSJSfti (El/2) 110. 

[0 0 6 1 ] 2 - 7 , ttf&m 1 ~ 4 
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" 8 
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-680 


0. 53 
0. 50 
0. 51 
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1. 03 
0. 90 

2. 33 
0. 60 


- 6 9 5 
-700 
-720 

- 7 1 0 
-705 
-7 10 
-4 35 
-44 5 

-75 

- 5 6 5 


0. 53 
0. 50 
0. 51 
0. 51 
0. 50 

0. 50 

1. 36 
1. 60 
3. 28 
0. 91 



[0 0 6 3]Jt«Wl, 2i9, ^7^1/^1, 2- 



H 2 P c Sr«H7#n*>r = > 
Sfc, Jtttfll4,fc!9, o-v? 



[0 0 6 4] 8 

#tw£tc, (i) "c^stts^tts osa^Ps 

-#**-h»flg eS^ft¥8PCZ-2 0 0) 1 0 
Ofifigf^ h7t Kn75V7 0 OltSfSriO^l, JE 

l El g ^Stffe (vo) +4 4 0 V. 
(El/2) 0. 6 5/^7^7-^ 1OOO0ID 
3EMS<0?MBMfc (VO) +410V, ^M^Tt* (El 
/2) 0. 6 • 8>£ffiftfc#tt«:^Lfco 

[0 0 6 5] JfcRffll 5 

5 -e»fc»r*4 7?u*st- >$mm 5 has 

^^^JlTlt^^^n^r^^l^tcggSL 

©«*»«:Bf«Lfci:r5, WWttt (VO) {4+3 5 
0 Vfclt«fl«jS»*1l[S:*Lfcfc<^(0, ^M®7fefi (E 
1/2) tt3. 80/^^^'#i:»ii«T'fco 

/Co 

[0 0 6 6] 



[0®tf>fffi¥fttftW] 

[Hi] M^JltllfcT i OP c(^X«ftlElSf^-<^ h 

[02] ^ 2 TlftT^ /U7 7 ^tt7 ^ P ->7x y 
20 ffijSjc^^X^lBJilT^^^ 

IB3] ^^3T^#fcT^/Uy f T^ttT i OP c<OX 

[H4] ^4T»/c7^7 7 ^ttH 2 PcCOX^ 

[0 5] *J*W5T»fc7^n^T=^|idMfc«)X|»ia 

[06] ^J*^J5T?Wfc7?n^T — ViK^£«j^#^® 

[07] it$J^j 1 Tl#fc7^ D^7-VMfttOX 
so HEWr*^* fr/U 0 

[glii] Jt«^ffil3T#fcr-=e^7T^tt«7^n 

[012] lttt^OT4T#fc7^D5/T = ^|adl«I<0 

[013] ttVt&tfLVi 4 V&tz y?ui/T- >&fSfHo<o 

[014] tttt^/*«5-C#fcT i OP c^XjRlllSf^ 
[015] Jt«£*J5lc0S 5 T*#fc T i O P c <nfc9WkfBLx 
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